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Abstract: As a physical cold sterilization technology, electron beam (E-beam) irradiation offers unsubstitutable
advantages in microbial control for prepared foods such as beef patties. However, high dose irradiation can easily
lead to the deterioration in the sensory quality such as flavor and color of fat-containing foods. In order to reduce the
undesirable effect of E-beam irradiation on the sensory quality of beef patties, the author investigated the combined
effects of E-beam irradiation and food additives on the microbial level and sensory qualities such as color, flavor,
and taste of beef patties. A method for low dose E-beam irradiation combined with food additives for preservation
and sterilization was established. The results showed that the treatment with 1.6 kGy of E-beam irradiation

combined with clove oil effectively reduce the microbial levels in irradiated beef patties. Furthermore, the treatment
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of 1.6 kGy irradiation combined with a color fixative significantly inhibited the color deterioration caused by
irradiation. Notably, E-beam irradiation at dose of 1.6 kGy had no significant effect on the flavor sensory score of
beef patties. However, the W1W sensor of the electronic nose exhibited substantial difference in response values
among different treatment groups, indicating that sulfides are the main components responsible for flavor
differences. The sensor with the highest response value on the electronic tongue for beef patties was umami, which
decreased after 1.6 kGy E-beam irradiation. Beef patties treated with E-beam irradiation combined with clove oil
and color fixatives exhibited no significant differences in total microbial counts after 7 days of refrigeration at 4 °C
compared to the samples subjected to E-beam irradiation at day 0. Sensory evaluations revealed no significant
changes in flavor scores, while color ratings were significantly higher than those from single E-beam treatments.

Additionally, the patties retained a desirable red hue and exhibited higher umami response values after cooking. This

study provide a reference for quality control in irradiated beef patties.

Key words: electron beam irradiation; food additive; beef patties; sterilization; sensory quality
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Table 2 Effects of different mass fraction of germicidal agent on the sterilization efficacy for pathogenic microorganisms added in

beef patties irradiated by electron beam
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Table 3 Sterilization efficacy of germicidal agent at different mass
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Fig. 2 Taste radar chart of electron beam irradiated beef patties treated by germicidal agent at different mass fraction

ZEMm WA 3. LLgIR A d CREER 0 d 1)
BE O B R 22 O B AL, B AL A B )R
M EERN. BRI, 1.6 kGy T AR
Ja A A A B A 22 (B AR A K, R I A 7 4 )
R TR B St ZE AR AL (E LA 1) W B2 AN i 4 € )
JRE B E M K. FAPE T 4°CA R T d
G, RERA S AU S O ZEMAZL . B 58]
DR REAR 22 5 AN R 25 5 PP TR 5 HL T R R AT A
A R S B AR . 1.6 kGy BT HUAE TR
0.7 d BB DRI G B 2218 5 W1 06 5 0 2 H 1
AR 2 5, AN (50 1 L 7 R AL B S
P16 FE dh B St 2 (B 22 5 A 25 . 3K SR U U 0
57> $00.25% 3t 50 R RT G 2 3 ) R AR
SRR IE A ATV R 18] A A D A
P I DR 5 9020 R 8 I A 24 TR B 74 B0 ) ) €0 35
AL

CARI AR A A COR 58 IO Bt B D pm A, % AN [F] 4k
B 7 2B [R ¥ e I 1) 6 22 2 PR 3 AT €0 3 TR
PO, A5 R WK 4. AR RIS, 2 E ]
ZIHR, BEEEF R EMRT RER I
4°CHL T dJE, REERAEFRPFZEMAHEE,
HOFRE I SYIRMEA T & 2 7 i Iy
AlAH VRSB AHR, REIF BE ST
e S A TR AL (B AN () i i £ 7 A B 4 T) O
HEEM RS OEMERUER . 4 WD

111
T
ﬁ“\@& éﬁ?\\& eb’\'b@ %\é’%

*® %{@\

AN 7B OR 22 5 iR 3 (P<0.05) .
B3 RERES A &R A6 T R4 84 A Y
BEEM
Fig. 3 Total color deviation of electron beam irradiated beef
patties treated by color fixative at different mass

fraction

Ja AN TR AL R AL R B R PP M E SR AL N . REE
FE A A D ) S 20 60 R, 5 IR Ak B A () ) €
BV TR 2 S BN T (R B P DTS R
FREUFI 20, BB B3 s T X 4. 4 °C#%
JEk 7 d XA A BE P R PR 0 52 T BN A [F]
AP TR 0 d AN 7 d R RE S IR E R B8
WS



Vol. 43 No.8

x4 FTRREFEFEFLENEFRERFAYNEEF
BREITS
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Table 5 Sensory evaluation results of irradiated beef patties with combined addition of germicidal agent and color fixative
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Fig. 5 Flavor radar chart of electron beam irradiated beef patties with combined addition of germicidal agent and color fixative
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